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Abstract ARTICLEINFO 
The UMDTQVEMETE in sensing FECHAGHORIES makes a huge Article history: 
development in different platforms, internet of things (Iot) is Received 3 Oct 2023 
one of the best tools and techniques have used to develop the Revised form 20 Nov 2023 


behavioral and physical monitoring systems, The enormous peer peed ODeCade3 


increase in the number of older persons living alone has led to Keywords: ECG; IoT: e-health; 
development of systems to track their state of physical health. HCMS. 
The study's objective is to find out how IoT applications are 

used in the medical industry, and its part in improving the 

quality of healthcare services health care settings. The study 

uses a descriptive research methodology and analyzes the 

literature that has been written in this area. The latest results 

discuss how IoT is being used in medical centers, which will 

evaluate the level of care given to the patient. However, by 

using IoT applications for remote diagnostics, it will lower the 

number of periodic patient checks at the hospital. 

Additionally, a health institution application will help provide 

accurate data for the diseases that patients had, Additionally, 

a health institution application will help provide accurate 

data for the diseases that patients had. this study talks about 

the use of healthcare monitoring system (HCMS), using the 

Internet of things (Iot) with provide a general overview about 

it. 
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1. INTRODUCTION 


Internet of Things (IoT), a new generation of computer technology, enables the handling and transfer the 
data, software, and sensors via the internet. Internet of Things (IoT) is an interesting technology that allows 
for the control and management of intelligent objects that are linked to the Internet via an address[1].The 
leading causes of sudden deaths are thought to be heart issues. Blood pressure, body temperature, and heart 
rate are all highly important human body characteristics. As a result, engineers have created a variety of 
medical equipment to examine and diagnose a wide range of diseases. Using IoT applications he has loaded 
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on his smartphone for processing and monitoring the patients, the doctor is able to monitor the patient 
remotely due to the e-healthcare system. Without being taken to a hospital, the monitoring procedure can be 
completed out anywhere and at any time. 


some many wireless devices, including Zigbee ,Wi-Fi,sLOWPAN and Bluetooth, have recently made it 
simple, easy and affordable to link various devices to the Internet. The idea of "e-health" is an unique 
strategy for implementing an healthcare monitoring (HCMS) system that uses electronic methods and 
techniques through the Internet, and it is discussed within the structure guide of the healthcare monitoring 
system (HCMS). Terminal users, smart sensing equipment, and servers are the three components that make 
HCMS and e-health systems[2]. 
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Fig (1) HCMS principle block diagram [3]. 


The system schematic diagram displayed in Fig(1) system primarily made up of a cloud platform, a mobile 
intelligent terminal, and a health data gathering terminal. It gathers data on the physical health status of the 
human body using sensors, preprocesses it, and also transmits the information to a mobile intelligent station 
over a Bluetooth or wireless network. To store and analyze data on the cloud platform, the mobile intelligent 
terminal transmits physiological parameters using the Wi-Fi network, in order to perform out remote and 
real-time monitoring of many bodily physiological indications, and carry out operations such as data 
transmission, data detection, data trend presentation , historical data storage, intelligent danger warning, and 
others. 
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Fig (2) Flow chart showing the opportunities provided by (IoT) HCMS 


In order to protect and manage the health of the people, modern technology such as computers and mobile 
phones are being used, is referred to as Iot applications in HCMS. An IoT application for HCMS, also 
known as an e-health system or mobile HCMS, uses a set of health services. Fig(2) displays a flow diagram 
to demonstrate the opportunities provided by IoT in HCMS. 


In order to choose communication technology for internet of things devices, Transmission rates and 
Communication Standards should be chosen for Data Transfer Applications. The physical infrastructure of 
the IoT-based HCMS is provided by a variety of networking standards. 


Table(1) lists a few of them, divided into two categories, short range (one that includes equipment that works 
with near-field communication, Bluetooth, Z-Wave, and ZigBee systems, as well as passive and active 
(RFID) systems), and the long distance communication protocol (such as Sigfox, LoRa, and NB-IoT). The 
maximum coverage range for short range communication technologies is 100 meters, whereas the maximum 
coverage range for long range communication technologies is tens of kilometers Technologies for long 
distance communication need little energy and can reach a wide region. [4]. 


Table(1) : The permitted and prohibited frequency bands.[5] 


Transmission Type of 
Type Frequency bands distance Data rate So aae 
License spectrum 
802.11p 5.9 GHz <1 km WLAN 
802.1 laf 54-790 MHz 1km 26.7-568.9 mbit/s 
SigFox 868 or 902 MHz Rural: 30-50 km nes aE eu nps LPWA 
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LoRaWAN Various, sub-GHz <20 km 0.3-37.5 kbps 
3GPP NB-loT 450 MHz-3.5 GHz <35km 250 kbps 
(ceililan Telensa 60 MHz, 200 MHz, (en (uibat) 62.5 bps (UL), 500 bps 
433 MHz, (DL) 
Ingenu/OnRamp 2.4 GHz 15 78 kbps (UL), 19.5 kbps 
3GPPLTE-MTC 1.4 MHz sian (DL) 
(Cat-M1)EC-GPRS GSM licensed 25 i 200 kbps WWLAN 
WiMAX bands 2—11 GHz, Up to 50-80 km 240 kbps 
10-66 GHz 70 Mbps 
Unlicensed 
spectrum 
WirelessHART 2.4 GHz < 228 m 250 kbps WFAN 
WiMAX on pane 10-66 | Up to 50-80 km 70 Mbps WWAN 
NFC 13.56 MHz <20 cm 424 kbit/s P2P 


2. RELATED WORKS 


In earlier research, the internet of things was used to track people's health, where various techniques and 
technologies are utilized. Table(2) lists comparable research on health monitoring systems. These studies can 
serve as a guide for creating this health monitoring system because they each have advantages and apply 


different technologies. 


Table (2): RELATED WORKS 


© 2023, CAJMTCS 


Ref | Display Software Sensor Placement | Technology Parameter(s) 
Knee, 
[6] Smart Blynk AD8232 Wrist, Arduino Uno ECG 
phone Application ECG sensor Chest, 
Finger 
MAX30100, 
IR Blood Pressure, 
[7] | Computer Website Thermometer Wrist ZigBeeGPRS Heartbeat, 
, Wrist BP Temperature 
module 
Knee, 
Processing Bioprotech Wrist, : 
iS, | simaniphone application ECGT7016 Chest, mau Tine 
Finger 
Acceleromet 
Android Java er, : WSN 
9] Computer Website ECG, west Cloud Heaney 
gyroscope 
Smart 
[10] ee MAX30100 Finger Cloud Service | Oxy, Heartbeat 
Backend : 
Server 
; MCU 
[11]] computer MGUI MAX30100 Finger : Heartbeat, Oxy 
Operation 
[12] a - Serial plotter a. Finger Arduino Uno ECG 
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ECG Sensor Knee 
Smart PPG Sensor Wris : Heartbeat, Knee 
[13] Phone WebsiteJava | Acceleromete Che : ZigBee Movement, Oxy, 
computer r ahs Temperature 
Finger 
Gyroscope 
computer, ‘ 
[14]) Smart java wep ECG Sensor | Wrist ue Heartbeat 
Server Assisted 
Phone 
: Cloud 
Computer, Echocardiogr : : 
[15] Radioid Java aph (ECG) Wrist Processing Heartbeat, Oxy 
WSN 
Heartbeat 
Knee, 
pulse, blood Wrist 
[16] | IPaddress Web Page pressure and Ches t Raspberry Pi ECG 
heart sound Fin - 
sensors kits 8 
Web page SMS Heart Beats . Raspberry 
a IP Acknowledgment sensor paneer Pi cial 
Smart IMEC Ankle, P 
[18] Phone Monitoring ECG Sensor Wrist, Wireless Benen ee 
Sensor, Respiratory 
computer System Chest 
Phototransist 
or, Infrared, 
ADXL Wrist Heartbeat, 
LY computes | One Sam Gul Acceleromet Finger ae Temperature 
er, 
LM35 
The pulse 
oximeter, 
bloodoxygen 
Smart Reporting ea” 
[20] phone emergency caseas ince Finger 6LOWPAN ECG 
or pc an email g 
sensors 
connected to 
a gateway 
router 


3. CONCLUSION 


Many healthcare organizations are working to improve patient health satisfaction and service quality. One of 
the best things that can be done to enhance the quality of health services offered by this institution is to use 
Iot. Applications of the Internet of Things (IoT) will benefit the successful health institution in a number of 
ways, including raising the standard of services by improving diagnosis and analysis. Relying on IoT 
applications for remote diagnostics can help hospitals save time and money by lowering the number of 
patient reviews. Researchers will have access to data structured and usable 
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